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Metropolitan Socio-economic Disaster Vulnerability Assessment
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Abstract

To select priority of disaster prevention project against natural disasters such as landslide, the disaster vulnerability assessment
with the same criteria has to be implemented in the whole country. In South Korea, most people tend to live in metropolitans
such as Seoul. When assessing vulnerability under natural disasters, it is not suitable to use the same criteria in the whole country.
In this study, the socio-economic disaster vulnerability with the same criteria is performed in seven metropolitans which have high
population density and its result is shown by the form of vulnerability maps. While Seoul metropolitan district (Seoul and Incheon)
has low socio-economic vulnerability, Yeongnam district (Busan, Daegu and Ulsan) is much more vulnerable in the socio-economic
sense. It means that Yeongnam district is more vulnerable than other places when natural disasters occur. The proposed methodology
is expected to be utilized as pre-study for estimating socio-economic disaster vulnerability in the whole South Korea.
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Fig. 1. Population in South Korea

Table 1. Results of Socio-economic Vulnerability in Safeland (2012)

. Skien, Stranda, Grevena, Barcelonette, Slanic,
Location Andorra .
Norway Norway Greece France Romania
Population 51,700 4,745 10,177 83,888 6,782 6,595
Area (k) 779 866 1,860 468 757 40
Vulnerability 2.0 2.1 3.0 2.5 23 33
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Fig. 2. Boroughs and Census-output Regions in Busan.

Table 2. Census-output Region Information in 7 Metropolises

Location Seoul Busan Daegu Incheon Gwangju Daejeon Ulsan
Number of Borough 25 16 8 10 5 5 5
Number of - 16,230 5,921 4,320 4,588 2,522 2,542 1,896
Census-output region
Average size(km) of 0.0374 0.1319 0.204 0.2543 0.1979 0.2124 0.5636
Census-output region [0.00012 [0.00032 [0.000517 [0.00082 [0.0012 [0.00017 [0.0014
[Min(km')-Max(km)] - 10.10] - 21.93] - 42.57] - 47.10] - 23.52] - 24.38] - 47.62]
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Table 3. Classification Criteria and Its Weight about Surrogate Variables of DSI

Surrogate Variable Weight Classification Class
Less than 43 people 1
More than 43 people, less than 60 people 2
Number of vulnerable population
. 0.1599 More than 60 people, less than 79 people 3
under disaster
More than 79 people, less than 106 people 4
More than 106 people 5
less than 10 people 1
Number of vulnerable employee More than 10 people, less than 19 people 2
der disast
. under disaster . 0.2379 More than 19 people, less than 41 people 3
(agriculture, forestry, mining,
transportation, and construction) More than 41 people, less than 112 people 4
More than 112 people 5
Less than 15,874 people/km 1
More than 15,874 people/kn, less than 26,950 people/kn 2
Population intensity 0.2314 More than 26,950 people/kn, less than 46,773 people/kn’ 3
More than 46,773 people/kn, less than 69,465 people/kn 4
More than 69,465 people/kif 5
Less than 761 people 1
More than 761 people, less than 1,839 people 2
Number of foreigner 0.0830 More than 1,839 people, less than 3,077 people 3
More than 3,077 people, less than 5,443 people 4
More than 5,443 people 5
More than 39.41% 1
Education level More than 28.09 %, less than 39.41 % 2
(ratio of eligible people who
. 0.1079 More than 20.47 %, less than 28.09 % 3
have attended, or are attending,
a post-secondary education) More than 14.39 %, less than 20.47 % 4
Less than 14.39 % 5
More than 85 % 1
Housing type More than 60 %, less than 85 % 2
(ratio of people who live in 0.1799 More than 30 %, less than 60 % 3
apartment) More than 10 %, less than 30 % 4
Less than 10 % 5
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Table 4. Classification Criteria and Its Weight about Surrogate Variables of TSI

Surrogate Variable Weight Classification Class
Less than 2 units 1
More than 2 units, less than 4 units 2
Number of public office 0.1525 More than 4 units, less than 6 units 3
More than 6, less than 10 units 4
More than 10 units 5
Less than 7.98 % 1
More than 7.98 %, less than 16.39 % 2
Area ratio of road 0.2474 More than 16.39 %, less than 22.10 % 3
More than 22.10 %, less than 28.83 % 4
More than 28.83 % 5
Less than 1 unit 1
More than 1 unit, less than 2 units 2
Number of f:i?;i;onic supply 0.3054 More than 2 units, less than 3 units 3
More than 3 units, less than 8 units 4
More than 8 units 5
Less than 0.59 % 1
Mora than 0.59 %, less than 3.08 % 2
Area ratio of education region 0.1152 More than 3.08 %, less than 6.04 % 3
More than 6.04 %, less than 9.60 % 4
More than 9.60 % 5
Less than 0.28 % 1
More than 0.28 %, less than 0.57 % 2
Area riizu:tfryci?;:fal and 0.1795 More than 0.57 %, less than 0.99 % 3
More than 0.99 %, less than 2.37 % 4
More than 2.37 % 5
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Table 5. Classification Criteria and Its Weight about Surrogate Variables of PRI

Surrogate Variable Weight Classification Class
More than 2,267 cases 1
More than 1,779 cases, less than 2,267 cases 2
Frequency of disaster
0.1574 More than 1,137 cases, less than 1,779 cases 3
occurrence
More than 477 cases, less than 1,137 cases 4
Less than 477 cases 5
More than 81.0 % 1
More than 75.9 %, less than 81.0 % 2
Int t
nteme 0.0939 More than 72.5 %, less than 75.9 % 3
penetration rate
More than 71.2 %, less than 72.5 % 4
Less than 71.2 % 5
More than 475 units 1
More than 185 units, less than 475 units 2
Number of disast
umber oF cisaster 0.2327 More than 113 units, less than 185 units 3
prevention facility
More than 81 units, less than 113 units 4
Less than 81 units 5
More than 20.8 % 1
Awareness ratio of safety
under disaster More than 19.1 %, less than 20.8 % 2
(ratio of people who think 0.2416 More than 17.2 %, less than 19.1 % 3
that they are very safe or More than 15.1 %, less than 17.2 % 4
safe under natural disaster)
Less than 15.1 % 5
More than 4.03 people 1
More than 2.47 people, less than 4.03 people 2
Number of doctor per
0.1566 More than 1.82 people, less than 2.47 people 3
thousands people
More than 1.56 people, less than 1.82 people 4
Less than 1.56 people 5
More than 44.5 1
More than 33.9, less than 44.5 2
Fi ial ind d ti
faneial independence ratio 0.1178 More than 23.0, less than 33.9 3
at local government
More than 18.8, less than 23.0 4
Less than 18.8 5
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Fig. 3. Histograms of DSI Vulnerability in 7 Metropolitans
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Fig. 6. Socio-economic Vulnerability Index in Seoul Metropolitan District
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Fig. 9. Socio-economic Vulnerability Index in Yeongnam District
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